Reconciling gene trees of eastern North American minnows.
Most eastern North American cyprinid fishes belong to a clade known as the "open posterior myodome" (OPM) minnows, but phylogenetic relationships within this clade have been difficult to ascertain. Previous attempts to resolve relationships among the generally benthic "chubs" and the more pelagic "shiners", that constitute the majority of OPM minnows, have led to highly discordant phylogenetic hypotheses. To further examine relationships among the OPM minnows, we utilized both a concatenated Bayesian approach and a coalescent-based species tree method to analyze data from six protein coding nuclear loci (Enc1, Ptr, Ryr3, Sh3px3, Tbr1, and Zic1), as well as the mitochondrial locus (Cytb). We focused our analyses on the chub-like genus Phenacobius, a group that has drifted topologically between other benthic chubs and the more pelagic shiners, and also included exemplar taxa from 11 other OPM lineages. Individual gene trees were highly discordant regarding relationships within Phenacobius and across the OPM clade. The concatenated Bayesian analysis and coalescent-based species tree reconstruction recovered slightly different phylogenetic topologies. Additionally, the posterior support values for clades using the coalescent-based approach were consistently lower than the concatenated analysis. However, Phenacobius was resolved as monophyletic and as the sister lineage to Erimystax regardless of the combined data approach taken. Furthermore, Phenacobius+Erimystax was recovered as more closely related to the shiners we examined than to other chubs. Relationships within Phenacobius varied depending on the combined phylogenetic method utilized. Our results highlight the importance of multi-locus, coalescent-based approaches for resolving the phylogeny of diverse clades like the eastern North American OPM minnows.